Gamma-Beams at the HIγS facility in the USA and anticipated at the ELI-NP facility, now constructed in Romania, present unique new opportunities to advance research in nuclear astrophysics; not the least of which is resolving open questions in oxygen formation during stellar helium burning via a precise measurement of the 12 C(α, γ) reaction. Time projection chamber (TPC) detectors operating with low pressure gas (as an active target) are ideally suited for such studies. We review the progress of the current research program and plans for the future at the HIγS facility with the optical readout TPC (O-TPC) and the development of an electronic readout TPC for the ELI-NP facility (ELITPC).
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Introduction
Gamma-Beams. Gamma-beams (2-20 MeV) proved to be enormously useful for low energy nuclear physics studies in the pioneering work at the High Intensity Gamma-ray Source (HIγS) facility at the Triangle Nuclear Physics Laboratories (TUNL) located at Duke University in the USA [1] . Further improvement of the energy resolution (by a factor 5) and intensity (by a factor of 10) anticipated for the Extreme Light Infrastructure -Nuclear Physics (ELI-NP) facility under construction at Magurele near Bucharest in Romania [2] , promises to allow some of the most crucial measurements in nuclear astrophysics. Specifically, the C/O ratio at the end of stellar helium burning has been emphasized as a problem of "paramount importance" in nuclear astrophysics [3] . To solve this problem we Optical TPC Detectors. Optical readout tme projection chamber (TPC) detectors were used in pioneering measurements with radioactive beams at the NSCL in MSU [7, 8] and with gamma-beams at the HIγS facility [6, 9] . But these detectors use optical readout and suffer from low counting rates that does not permit the use of the full beam power (even at the HIγS setup). In order to fully utilize the high intensity anticipated for the ELI-NP gamma beam an electronic readout (eTPC) concept has been developed [5] . A mini-TPC
[10] prototype of the full detector planned to be used at the ELI-NP facility (ELITPC) was constructed at the University of Warsaw and delivered to the ELI-NP facility.
Measurements at the HIγS With the O-TPC

Data on the 16 O(γ, α) reaction. A large volume of data (approximately 4 TB)
collected at the HIγS facility are now being analyzed [11, 12] . The goal of this analysis is two fold: First, we plan to extract with high precision the E1
and E2 cross sections and the E1-E2 mixing phase angle (φ 12 ) measured in the angular distribution of the 16 O(γ, α) reaction with gamma-beams at E γ = 9.08, 9.39, 9.58, 9.78 MeV with two different gas mixtures CO 2 (80%) + N 2 (20%) and the CCD camera [9] and the time projection PMT signal [9] . We are currently analyzing all available data to extract the measured angular distributions with the N 2 O gas mixture [11] . and the CCD image with its longitudinal projection (on left) [11] . The PMT time signal is converted to distance from the interaction point using the measured drift velocity of 11.95 mm/µs and the fit of the line shape using dE/dx is shown in red line.
The ELITPC Detector
The proposed ELITPC detector. The ELITPC detector proposed by the chargedparticle working group [5] has been reviewed by the ELI International Scientific Advisory Board (ISAB) and was approved for construction and installation at the ELI-NP. Briefly, it utilizes an electronic readout in the horizontal plane perpendicular to the drifting electrons, of three lines oriented at 120
• to each other placed on a multi-layer PC board (commonly referred to as a u-v-w readout).
The electron multiplication is achieved with three 35x20 cm 2 Gas Eelectron Multipliers (GEMs). The ELITPC is proposed as one of the two main detectors for measurement of charged particles of relevance to nuclear astrophysics
The mini-TPC Prototype Detector. A smaller mini-TPC detector has been constructed at the University of Warsaw [10] in order to study and optimize the performance characteristics of the ELITPC. The homogeneity of the electric field was simulated using MAXWELL [14] to be better than 1 V/cm (<0.5%) and the results are shown in Fig. 2 . 
Test of the mini-TPC at the IFIN Tandem.
The mini-TPC was tested with alpha-beams extracted from the IFIN tandem as well as with neutrons produced by the same alpha-beam with a Be target. In Fig. 3 we show an event of 16 O dissociation by a neutron vividly displaying the reconstructed alpha-particle and 12 C tracks.
Conclusion
In the analyses of the HIγS data, 16 O and 18 O dissociation events have been identified and differentiated from background and angular distributions are being generated. The first measurement of 16 O dissociation at the IFIN shown in Fig. 3 serves as a "proof of principle" of the design specs of the ELITPC which is now ready to move to the construction and installation phase at the ELI-NP.
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